attributed to the scarcity of studies reporting on large cohorts To evaluate the efficacy of gamete intra-Fallopian transfer or properly controlled trials.
(GIFT) the Kaplan-Meier life table method was used to
From the perspective of the infertile couple, the key issue analyse a patient cohort treated with GIFT between 1991 that needs to be addressed is that of their probability of having and 1994. In a tertiary referral centre for reproductive a live birth after a given number of initiated cycles. This needs medicine, 1628 women with a median age of 33 years and to take into account the cause of their infertility and the age various causes of infertility were included to calculate of the woman. While available for other infertility treatments, cumulative pregnancy and live birth rates. Age and cause such as IVF (Padillia et al., 1989; Haan et al., 1991 ; Hull of infertility were main factor variables and the study Tan et al., 1992 Tan et al., , 1994 Check et al., 1994 ; Alsalili based on a total of 2941 consecutive GIFT cycles, leading et al., 1995; Dor et al., 1996) and ovulation induction (Hull to a first clinical pregnancy, and 3052 cycles, leading to a et al., 1992) , this information is unfortunately still lacking for first live birth. The cumulative pregnancy and live birth GIFT. Our aim was to calculate cumulative pregnancy and rates were 49.6 and 38.8% respectively, after three initiated live birth rates for GIFT by age and cause of infertility. cycles and 64.1 and 52.0% respectively, after five initiated cycles. The multiple pregnancy rate was 22.6%. The implantation rate of 13.1% after GIFT demonstrates that Materials and methods the developing embryo benefits from a period of exposure
The Monash IVF computerized database was searched for all GIFT within the environment of the Fallopian tube. The present cycles initiated (including cancelled cycles) between January 1991 results indicate that~50% of couples will have at least one and December 1994. A total of 1628 patients whose first assisted live baby after five initiated GIFT cycles. Advancing age reproduction procedure was GIFT were included for further analysis.
was a major negative prognostic factor for the cumulative
For the calculation of cumulative pregnancy rates, patients were live birth rate because of higher cancellation rates, lower followed until the occurrence of their first clinical pregnancy, defined implantation rates and higher pregnancy failure rates.
as a positive vaginal ultrasound scan confirming the presence of a gestational sac at 6 weeks gestation. This definition also included Introduction ment at our centre were excluded after their last consecutive GIFT cycle within the study period.
In contrast to in-vitro fertilization (IVF), in gamete intraPatients were stimulated using either a short or a long downFallopian transfer (GIFT) procedures oocytes and sperm are regulation protocol and laparoscopic GIFT was performed as previreturned to the Fallopian tube(s) immediately following oocyte ously described (Kovacs and King, 1994). retrieval. This procedure is believed to offer two major Patients with endometriosis had stage I or II disease according to the advantages over IVF. Firstly, the tubal environment may revised American Fertility Society classification (American Fertility enhance oocyte maturation and sperm function resulting in Society, 1985) . Endometriosis was surgically treated prior to GIFT. improved fertilization and embryo development. Secondly, Male factor infertility was defined as the presence of at least one of after their journey through the Fallopian tube, embryos reach the following abnormalities: sperm count Ͻ20ϫ10 6 /ml; progressive the uterine cavity at a developmental stage which is in motility Ͻ25%; abnormal forms Ͼ85%; presence of sperm antibodies synchrony with that of the endometrium. Moreover, this Ͼ50%. If abnormalities were present, semen was considered suitable treatment has been considered more acceptable by religious for GIFT if Ͼ1.2ϫ10 6 motile sperm were recovered after a Percoll density gradient centrifugation procedure. When donor sperm were authorities, in particular the Roman Catholic Church used, for instance after failed donor insemination, couples were Cumulative pregnancy and live birth rates were estimated by the Kaplan-Meier product limit procedure (Norušis, 1992) and differences between groups were assessed by the log-rank test (Norušis, 1992) . Cumulative pregnancy and live birth rates are expressed as cumulative donor semen (40.6%) was not different from that where the husband's semen (46.8%) was used (Mann-Whitney U-test; P ϭ 0.13). unselected data of all first cycles (1628 patients). Implantation rates were inversely related to age. The implantation rates The cumulative pregnancy and live birth rates for GIFT are presented in Table I . A detailed analysis with estimates for were 7.8, 19.1, 14.6, 12.1, 4.7 and 0.0%, respectively, for the age groups 20-24, 25-29, 30-34, 35-39, 40-44 and Ͼ44 years. the per age group is shown in Table II . The log-rank test revealed a highly significant (P Ͻ 0.00001) decrease of Of the 593 women who achieved a first clinical pregnancy, a total of 160 (27.0%) patients had a miscarriage or ectopic cumulative pregnancy and live birth rates with increasing age. Importantly, none of the patients Ͼ44 years (n ϭ 15) became pregnancy. Failure rates among the different causes of infertility were not different. However, an increase in pregnancy failure pregnant during the observation period.
A statistically significant difference was also observed rates with age was observed. The failure rates for the age groups 20-24, 25-29, 30-34, 35-39 and 40-44 years were among the different groups of primary etiology for the cumulative pregnancy rates (P ϭ 0.032), but not for the cumulative 12.5, 16.7, 24.7, 30.5 and 55.0% respectively. Hierarchical log-linear modelling revealed a strong interaction between age live birth rates (P ϭ 0.066). In view of the unbalanced distribution of age over the different causes of infertility, group and failure rate (likelihood ratio χ 2 : 17.5; degrees of freedom: 4; P ϭ 0.0016). cumulative pregnancy and live birth rates per aetiology were estimated for patients Ͻ37 and ജ37 years (Tables III and IV) .
Twenty out of the 593 first pregnancies (3.4%) were ectopic gestations. The ectopic pregnancy rate for unexplained infertilThis analysis revealed that the observed differences for the cumulative pregnancy rates among the different aetiologies in ity, endometriosis, tubal infertility, male factor infertility, other causes of infertility and multiple causes of infertility was 2.1% the overall population were entirely due to differences in the older age group (P ϭ 0.035).
(7/335), 3.1% (3/98), 31.6% (6/19), 0.0% (0/36), 10.8% (4/37) and 0.0% (0/48) respectively. Hierarchical log-linear The 'implantation rate' (number of viable gestational sacs per number of oocytes transferred) was 13.1%, based on the modelling demonstrated that patients with tubal pathology and al., 1995; Dor et al., 1996) . Moreover, to our knowledge, this for ART (Guzick et al., 1992; Hull, 1992 almost impracticable. Such a study would inevitably require a large multicentre trial and major research funding. Moreover, a previously published multicentre trial comparing different methods of assisted conception for unexplained infertility Table IV . Cumulative pregnancy and live birth rates (per initiated cycle) by aetiology for women ജ37 years (Crosigniani et al., 1991) highlighted the serious practical and methodological problems resulting from such an approach. 6 (13.3-28.0) are lost to follow-up (Doody, 1993; Walters, 1994) . They argue 4 -24.6 (14.3-34.9) that these patients drop out because of a 'poor prognosis' with 8 (0.0-13.9) what the true probability is for censored patients. It is generally accepted, however, that the life table method has a tendency a Cumulative pregnancy rates of male factor and tubal infertility were to overestimate the true cumulative probability of success after significantly lower than those of unexplained infertility and endometriosis large numbers of repeat cycles (Stolwijck et al., 1996) . On (all P values Ͻ 0.03) .
Discussion
the other hand, since these limitations apply to all studies based on life table analysis, comparing results from different studies is still valid. 'other' single causes of infertility were more at risk of having
In the present study the overall estimates predict that half an ectopic pregnancy than any other group (likelihood ratio χ 2 : 29.6; degrees of freedom: 5; P Ͻ 0.00001).
the patients become pregnant within three GIFT cycles and to be superior than those of IVF (Table VI) . This could be due to the fact that the unknown cause of infertility in some [30] [31] [32] [33] [34] couples is related to an 'egg' factor. In those cases it may be IVF speculated that the tubal environment has a more beneficial Alsalili et al. (1995) 31.0 (28.0-34.0) influence on fertilization and embryo development than the Tan et al.( 1992) 43.4 (39.8-47.2) in-vitro culture conditions of IVF. Comparisons with IVF are
35-39 years
less advisable for tubal infertility, endometriosis and male factor infertility since severe cases were not eligible for GIFT IVF Alsalili et al. (1995) 28.0 (24.0-32.0) treatment. None the less, for patients with tubal disease Tan et al. (1992) 28.1 (25.1-31.5) cumulative pregnancy rates after three initiated GIFT cycles Dor et al. (1996) 35.5 (23.8-47.2) (all age groups combined) still reached 34.1% (11.3-48.9%)
Unexplained infertility compared with estimates after three IVF cycles ranging between 36.6 and 39.9% Amso and Shaw, IVF 1993 ). The high ectopic pregnancy rate in this group (31.6%), Dor et al (1996 ) 28.6 (16.3-40.9) Tan et al (1992 40. 1 (35.9-44.5) however, clearly indicates that GIFT should not be recom- Alsalili et al (1995) 45.0 (41.0-49.0) mended for tubal infertility. The implantation rate of 13.1% observed in this study supports the hypothesis that the beneficial effect of the tubal that half the women deliver a live baby within five GIFT environment on gametes and embryos plays a cardinal role in cycles (including cancellations). This compares favourably achieving high cumulative success rates. It must be stressed with similar studies for IVF (Table V) .
that the interpretation of these results should take into account Age has a detrimental effect on the reproductive performance that not all the transferred oocytes would necessarily have been of the female partner both in spontaneous and assisted concepfertilized. Consequently, the real implantation rate (number of tion cycles (Guttmacher, 1956; Padillia and Garcia, 1989;  gestational sacs per number of developing embryos) would Haan et al., 1991; Tan et al., 1992 Tan et al., , 1994 Hull et al., 1992, most certainly have been higher. The fertilization rate in vitro 1996; Check et al., 1994; Alsalili et al., 1995; Dor et al., of spare oocytes after GIFT was~45%. Hence, a corrected 1996). None the less, the present results seem to suggest that implantation rate of 29.1% could be projected, assuming the GIFT may offer couples a higher probability of pregnancy same fertilization rate for the transferred oocytes. Even when than IVF, especially in women between the age of 30 and 40 allowing for a fertilization rate in vivo of 70%, the corrected years (Table VI) .
implantation rate would still be 18.7%, compared with IVF Cumulative conception rates in women Ͻ37 years were the implantation rates of 12-15% per embryo as summarized by same for all aetiologies. However, in patients ജ37 years with Edwards (1996) . tubal and male factor infertility cumulative pregnancy rates
In conclusion, in our patient population GIFT resulted in were lower when compared with unexplained infertility and endometriosis. The fact that differences were only observed high cumulative pregnancy and live birth rates despite the fact
